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(57) [Patent Claim Scope] 



[Claim Item 1] 

A system for electrolytic plating, said system comprising: a pump for circulating the plating 
fluid, a cup which is installed in the plating vessel with said cup having upper openings to 
accommodate the circulating plating fluid and any overflow; Within said cup, electric current 
flows to the cathode contact part and the contacting area between the cathode contact part and the 
base board, making up the electrolytic plating method for forming a plating metal layer on the 
aforementioned base board. Said system is installed with the aforementioned base board in the 
aforementioned plating fluid with the base board surface facing in the upward direction; moreover, 
said system is installed with a current modulating mechanism for adjusting the ejection conditions 
and is installed with a base board holder equipped with a sealing member that prevents plating fluid 
seepage into the connection area between the aforementioned cathode contact part and the base 
board; said system is also characterized by having an ultrasonic oscillator installed in the plating 
fluid of the aforementioned cup, with said cup providing pressure reducing ventilation holes for 
suctioning out the air in said cup. 

[Claim Item 2] 

A system for electrolytic plating, said system comprising: a pump for circulating the plating 
fluid, a cup which is installed in the plating vessel with said cup having upper openings to 
accommodate the circulating plating fluid and any overflow; Within said cup, electric current 
flows to the cathode contact part and the contacting area between the cathode contact part and the 
base board, making up the electrolytic plating method for forming a plating metal layer on the 
aforementioned base board. Said system is installed with a base board stage inside the 
aforementioned cup; the aforementioned base board is installed on top of said base board stage with 
the base board surface facing in the upward direction; the aforementioned plating fluid is ejected - 
from above - through a plating fluid inlet provided in the upper part of the aforementioned cup, 
onto the aforementioned base board; said system is also installed with a current modulating 
mechanism for adjusting the ejection flow; moreover, the system is characterized by the capability 
to prevent plating fluid seepage into the connection area between the aforementioned cathode 
contact part and the base board by means of a sealing member. 

[Detail Description of Invention] 

[Sphere of Industrial Utilization] 

The present invention relates to an electrolytic plating system for forming a metal layer on the 
principal plane of base boards. 

[Conventional Technology] 



2 



Fig. 4 is a cross sectional drawing of the cup part of a typical conventional electrolytic plating 
system. (1) is the cup. Although not indicated in the illustration, it is installed within the plating 
vessel. 

(la) is the plating fluid ejection nozzle; (lb) is the hole used for overflow of the plating fluid 
flowing from the above mentioned cup. (2) is the base board; (2a) is the base board surface formed 
by the metal layer. (3) is the base board pressure bar spring. (4) is the electrical power source. (5) 
is the anode. (6) is the cathode contact part which is in contact with the above mentioned base 
board (2). (7) is the circulating plating fluid inside the above mentioned cup (1) and plating vessel. 
(8) indicates the flow of the above mentioned plating fluid (7). (9) are the bubbles developed 
within the above mentioned plating fluid (7). (10) is the pump used for circulating the plating fluid. 
(1 1) is representative of the plating fluid tank. 

Fig. 5 is a partial cross sectional drawing of a base board (2) which is provided to demonstrate 
one of the problems encountered in a typical conventional system. (12) is the plating metal layer; 
(12a) is a protrusion on the said plating metal layer (12). The remaining symbols in Fig. 5 indicate 
the same parts as in Fig. 4, except that the vertical direction is opposite of Fig. 4. 

The following describes the functionality and operation. 

The base board (2) is installed such that the base board surface (2a) is facing downward and is in 
contact with the end of the cathode contact part (6) which is fixed in position in the cup (1). As the 
base board pressure bar spring (3) is pressed from above, electrical connection between the base 
board surface (2a) and the negative pole of the electrical power source (4) is achieved. The plating 
fluid ejection nozzle (la) is linked by the plating fluid circulating pump (10), and the plating fluid 
(7) begins to flow in the direction as indicated by symbol (8). As the plating fluid is ejected from 
the ejection nozzle (la), contact is made with the base board surface (2a); it overflows from the 
plating fluid overflow hole (lb) of the cup (1), and is recovered back to the plating fluid tank (1 1); 
then once again is sent to the cup (1) by means of the plating fluid circulating pump (10). The 
anode (6) is installed within the cup (1), such that it is parallel to the base board (2). As the plating 
fluid (7) circulates through the cup (1), electric current is applied to the anode (5) and base board 
(2), in other words, between the cathodes, causing an electrolytic reaction to occur within the 
plating fluid, resulting in the deposit of plating metal onto the base board surface (2a). 

[Problematic Issues Which the Present Invention Attempts to Solve] 

In the case of a typical conventional electrolytic plating system constructed in the above 
described manner, because the base board surface (2a) - the surface covered by the plating metal - is 
installed facing downwards, gas bubbles (9), developed due to e.g. circulation of the plating fluid or 
cathode reactions, tend to collect and deposit onto the base board surface (2a). Since these gas 
bubbles (9) obstruct the transmission of cations in the plating fluid, and in turn, obstruct the plating 
growth process, occurrences of plating defects become inevitable. 

Furthermore, many other problems could occur near the contact area between the base board (2) 
and the needle-shaped cathode contact part (6), such as development of protrusions (12a) on the 
plating metal layer, as illustrated in Fig. 5. 
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Said invention is developed with the goal of solving the above mentioned types of problems, and 
of establishing an electrolytic plating system that prevents plating defects due to collected deposit 
of gas bubbles on base board surfaces. 

[Methods Used to Solve the Above Mentioned Problematic Issues] 

The electrolytic plating system mentioned in Claim (1) of said invention, installs the base board 
in the plating fluid, with the base board surface facing upwards. In addition, it is installed with a 
current modulating mechanism that adjusts accordingly to the ejection condition. Moreover, said 
invention comprises of a base board holder which provides a sealing member that prevents seepage 
of plating fluid into the contact area between the base board and the cathode contact part. Said 
invention also comprises of an ultrasonic oscillator which is installed in the plating fluid within the 
cup. Said invention also provides pressure releasing air holes on the cup for suctioning air from the 
cup. 

Furthermore, the electrolytic plating system mentioned in Claim (2) of said invention, provides a 
base board stage within the cup. Said invention is installed with the aforementioned base board on 
top of said base board stage, with the base board surface facing upwards. This invention provides a 
plating fluid inlet at the upper portion of the aforementioned cup for the purpose of ejecting the 
aforementioned plating fluid onto the top of the aforementioned base board. Additionally, it is 
installed with a current modulating mechanism that adjusts according to the ejection condition. 
Moreover, said invention is designed to prevent any plating fluid seepage into the connection areas 
between the base board and the aforementioned cathode contact part, by means of a sealing 
member. 

[Functions] 

As to the invention as recorded in Claim (1) of said invention, since the base board is installed 
with the base board surface facing in the upward direction, it becomes very difficult for gas bubbles 
to collect and remain on the base board surface. Also, said invention provides an ultrasonic 
oscillator, placed in the plating fluid, which enhances the de-foaming and foam breaking 
functionality. Furthermore, since any air above the plating fluid surface within the cup is sucked 
under reduced pressure, the aforementioned gas bubbles can be aspirated and eliminated from the 
plating fluid. Additionally, because plating fluid seepage into the cathode contact part can be 
prevented, it is no longer possible for the plating metal to grow toward the cathode contact part. 

As to the invention as recorded in Claim (2) of said invention, since the plating fluid is ejected 
and jetted onto the top surface of the base board, gas bubbles within the plating fluid flow no longer 
deposit on the base board surface, thus are eliminated. 

[Implementation Examples] 

Following is a description about the attached drawing, showing one implementation example of 
said invention. Fig. 1 is a block diagram illustrating one implementation example of said invention. 
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Numbers in Fig. 1 which are also in Fig. 4, represent the same things. Other numbers are 
described as follows: (21) is the cup; (21a) is the plating fluid ejection nozzle; (2 1 b) is the plating 
fluid overflow hole; (21c) is the air hole provided in aforementioned cup (21); (2 Id) is the 
vertically removable cup connection part in the aforementioned cup (21). (22) is the base board 
holder that holds the aforementioned base board; (22a) is the base board anchoring part used for 
fixing the aforementioned base board (2) upwards against the base board holder (22); (22b) is the 
sealing member used for preventing seepage of aforementioned plating fluid (7) into the contacting 
area between the base board (2) and the cathode contact part. (23) is the ultrasonic oscillator 
provided inside aforementioned cup (21). (24) is the air inside aforementioned cup (21). (25) is the 
symbol representing the pressure reducing direction in the cup (21) when the air (24) inside the 
aforementioned cup (21) is discharged from the air hole (21c). 

In an electrolytic plating system assembled as above, the cup (21) is above the cup connection 
part (2 Id), but is removable. When setting the base board (2) inside the cup (21), the top portion is 
first removed from the cup connection part (2 Id), then the base board (2) can be fixed in place to 
the base board holder (22), by using the base board anchoring part (22a) above. Since the cathode 
contact part (6) is attached to the base board anchoring part (22a), as the base board (2) is fixed in 
place, contact to the cathode is also established. Since the sealing member (22b) is also provided in 
the baseboard anchoring part (22a), any seepage of plating fluid (7) into the cathode contact part (6) 
is prevented. 

The plating fluid (7) circulation method is similar to typical conventional systems. Plating fluid 
(7) is introduced into the cup (21) from the plating fluid ejection nozzle (21a); any overflow is led 
out via the plating fluid overflow hole (21b). The method for applying electric current is also 
similar to the typical conventional systems. However, since the base board surface (2a) is installed 
facing upwards, the anode (5), opposite to the cathode, is positioned on the top side of the base 
board (2) inside the cup (21). The ultrasonic oscillator (23) is installed in the plating fluid (7), 
above the anode (5). Furthermore, air (24) above the plating fluid (7) surface inside the cup (21) is 
low-pressure extracted via pressure reducing capabilities of e.g. a vacuum pump (not illustrated in 
fig.) that could be connected to the air hole (21c). 

Fig. 2 is the block diagram illustrating another implementation example of said invention. 
Numbers in Fig. 2 which are also used in Fig. 1, represent the same things. In Fig. 2, (31) is the 
cup; (31a) is the plating fluid inlet nozzle provided on the upper part of the aforementioned cup 
(31). The plating fluid (7) is ejected onto the base board surface (2a) from above. (31b) is the 
plating fluid outlet that enables the plating fluid (7) to flow out from the aforementioned cup (31) to 
the plating vessel (not illustrated in fig.). (32) is the base board stage, on top of which the base 
board (2) is installed - with the base board surface (2a) facing upwards. (33) is the platform used 
for thrusting up the aforementioned base board stage (32), or for the removal of the base board 
stage (32). 

The following describes the operation. 

In an electrolytic plating system assembled as above, the base board (2) inside the cup (31) is 
installed on top of the base board stage (32), with the base board surface (2a) facing upwards. The 
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base board (2), is pressed by the base board pressure bar spring (3), obtaining a suitable elasticity 
which is dependent on the odd or even number of pin shapes in the cathode contact part (6). As the 
base board is pressed, electrical contact between the base board surface (2a) and the negative pole 
end of the electric source (4) is established. Since the plating fluid inlet (31a) is designed and 
located in the upper part of the cup (31), the plating fluid (7), supplied via a conventional 
circulating pump (10), flows between the base board (2) and the anode (5). This plating fluid 
overflows from the cup's (31) plating fluid outlet (31b); it is recovered to the plating fluid tank 
(1 1), and then once again sent to the cup (31) by means of the plating fluid circulation pump (10). 

Electric current is applied in the same way as in a typical conventional system. In this manner, 
the plating fluid (7) is supplied from top of the cup (31) to flow over the top of the base board 
surface (2a). As a result, gas bubbles (9) do not deposit on the base board surface (2a) and a plating 
metal layer of excellent quality is obtained. 

Although this implementation example shows the provision of a base board stage thrusting 
platform (33) for the purpose of base board (2) removal, this base board stage thrusting platform 
(33) is not absolutely necessary. Also, realistically, other small pinholes for extracting plating fluid 
(7) from the lower part of the cup (3 1 ) would be necessary, but are omitted from Fig. 2. 

In the above described implementation example, if a fluid current limiter or an air operation 
valve and such, are added and is an integral part of the control circuit, and if it is designed with 
means for modulating the plating fluid (7) flow (symbol 8) as it is sent via the plating fluid 
circulation pump (10), then proper control of the plating fluid's (7) flow can be achieved. This 
functionality would greatly enhance the system's effectiveness. 

Following is a description of yet another implementation example of said invention. In Fig. 3, 
(41) is the cup of said invention; (41a) is the plating fluid inlet designed to provide plating fluid (7) 
from the top of aforementioned cup (41). (41b) is the plating fluid outlet. (42) is the spray nozzle 
provided in the upper part of aforementioned cup (41). Plating fluid (7) is ejected into the cup (41) 
via the said spray nozzle (42) and the plating fluid inlet (41a) located in the upper part of the cup 
(41). Other numbers in Fig. 3 are identical or similar to the numbers shown in Fig. 1. 

The plating fluid circulation method and electric current application method are basically the 
same as in the implementation example shown in Fig. 1. However, for the implementation 
example of Fig. 3, in the upper part of the cup (41), an even number of spray nozzles (42) are 
placed and evenly distributed on an in-plane that is parallel to the base board surface (2a). This 
helps to attain a homogeneous plating fluid (7) current to every location on the base board surface 
(2a). 

As described above, at the time that plating fluid (7) is led in from the top of the cup (41), 
modulation is applied to the plating fluid (7) flow speed to ensure a homogeneous jet stream of 
plating fluid in the direction of the base board (2). This not only greatly increases the effectiveness 
of preventing gas bubbles (9) from accumulating and depositing on the base board surface (2a), but 
also enables the homogeneity of flow of the plating fluid (7), resulting in a plating metal layer of 
uniform membrane thickness. 
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The implementation example shown in Fig. 3 illustrates the case where the point of each spray 
nozzle (42) is itself the anode. However, the system could also be designed where these are 
separate entities. 

[Effect of the Invention] 

As described above, the invention stated in Claim (1) of said invention, installs the base board in 
the plating fluid with the base board surface facing up. Said invention is also equipped with a 
current modulation mechanism for adjusting the ejection condition. It also comprises of a base 
board holder with a sealing member for prevention of plating fluid seepage into the contacting 
points between the base board and the cathode contact part, and an ultrasonic oscillator installed in 
the plating fluid within the cup. Because it is also equipped with pressure reducing air holes for 
suctioning out the air in the aforementioned cup, it makes difficult for gas and air bubbles - 
developed during plating process - to remain on the base board. As a result, this invention is very 
effective in the prevention of plating defects due to aforementioned gas bubbles. Additionally, 
because plating fluid seepage into the cathode contact part can be prevented, the prior problem of 
"plating growth" (protrusions) into the cathode contact part is no longer an issue. Therefore, this 
invention is also effective in the prevention of development of protrusions into the said area. 

The invention, as stated in Claim (2) of said invention, is installed with a base board stage inside 
the cup. It is designed to have the base board fixed on top of the base board stage and to have the 
base board surface facing upwards. It is equipped with a plating fluid inlet in the upper part of the 
aforementioned cup, so that the plating fluid can be ejected from above onto the aforementioned 
base board. It is also equipped with a current modulating mechanism for adjustment of ejection 
conditions. Since a sealing member is used to prevent plating fluid seepage into the connection 
areas between the base board and aforementioned cathode contact part, and the plating fluid is 
supplied to flow onto the base board surface from above, gas bubbles no longer perch on top of the 
base board surface and are thus eliminated. As a result, it is effective in prevention of plating 
defects due to these deleterious gas bubbles. 

[Brief Description of the Drawings] 

Fig. 1 is the cross sectional drawing, showing the cup portion of an electrolytic plating system, 
of one implementation example of said invention. Fig. 2 is the cross sectional drawing of an 
electrolytic plating system illustrating another implementation example of said invention. Fig. 3 is 
the cross sectional drawing of an electrolytic plating system illustrating another more enhanced 
implementation example of said invention. Fig. 4 is a cross sectional drawing illustrating the cup 
portion of a conventional electrolytic plating system. Fig. 5 is a cross sectional drawing for 
demonstrating one of the may problems encountered in a conventional system. 

As for the drawings: (2) is the base board; (2a) is the base board surface; (4) is the electric 
power source; (5) is the anode; (6) is the cathode contact part; (7) is the plating fluid; (8) is the 
symbol representing the flow direction of the plating fluid; (9) are gas bubbles; (10) is the pump 
for circulating the plating fluid; (1 1) is the plating fluid tank; (21)&(31) are the cups; (21a) is the 
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plating fluid ejection nozzle; (21b) is the hole for plating fluid overflow; (21c) is the air hole; 
(2 Id) is the cup connection; (22) is the base board holder; (22a) is the base board anchoring part; 
(22b) is the sealing member; (23) is the ultrasonic oscillator; (24) is air; (25) is the symbol 
indicating pressure reducing direction; (31a) is the plating fluid inlet; (31b) is the plating fluid 
outlet; (32) is the base board stage; (33) is the base board stage thrusting platform. 

Parts in the various drawings having the same number indicate that they are identical or similar. 
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(33) base board stage thrusting platform 



fFig. 31 
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